Objectives: This cross-sectional descriptive study aimed to identify and summarize non-pharmacologic practices used by nurses to reduce or relieve postoperative pain and the effect of such practices on pain and to criticize current evidence. Methods: Research data were acquired by searching in the "Turkish National Database of Dissertations" in January 02 to January 31, 2016. The research sample included 13 doctoral dissertations conducted in 2000-2015 in Turkey that meet the research criteria. The dissertations included were manually evaluated for the year of registry in the database, disciplines, sample group, type and objective of the study, methods used for pain management, methods for pain assessment, and results of the study. Results: Of the dissertations, 84.6% were conducted in adult patient population and approximately half of them were quasiexperimental/experimental studies. When the dissertations were searched by methods of pain control, 80% of dissertations were performed on non-pharmacologic methods. Among non-pharmacologic methods, massage and relaxation exercises were the most widely used methods at 18.6%. Conclusion: Non-pharmacologic pain management is an effective way to reduce pain severity and it can be independently used by nurses. Researchers of dissertations often choose non-pharmacologic practices that have no side effects, have minimum risk, are not detrimental to patients, are easy to administer, and are cost-efficient. Effective non-pharmacologic methods specific to groups by age, sex, and medical diagnosis should be identified by literature review for each non-pharmacologic method in future studies.
Introduction
The sensation of pain is an important defense, although it originates from a specific part of the body, stimulates the body against possible damage, and is a subjective, complicated, and unpleasant sense related to past experiences of individuals. [1] [2] [3] [4] Approximately 86% of patients feel pain of varying severity in the postoperative period. [5] In this period, pain is not only a stimulus that disturbs the patient but also a substantial problem that causes increased metabolism, heart rate, pulse volume, myocardial oxygen consumption, and peripheral vascular resistance as well as development of complications-such as fluidelectrolyte imbalance, hypoxia, atelectasis, pneumonia, nausea/vomiting-and many physiological disorders, such as insomnia and immobilization. [1, 5, 6] Postoperative pain is induced by the intraoperative position of the patient, interventions, and tissue damage and gradually diminishes with tissue healing. [1, 7] Initially, a strong narcotic analgesic is parenterally administered within postoperative 48-72 h because pain is almost unavoidable and usually severe. In the late period, a weaker analgesic is orally administered. [2] The literature underlines that team approach in particular, combination of various analgesics, and use of non-pharmacologic approaches together would be useful to reduce postoperative pain. [3, 6, 8] Analgesics are essential for the management of postoperative pain, but may not always be able to adequately subside the pain. [3] Therefore, non-pharmacologic methods used by nurses in addition to pharmacologic methods to relieve postoperative pain experienced by patients enhance the efficacy of analgesics and reduce fear and anxiety of patients. [3, 8, 9] Pain management is one of the basic needs of humans and has primary priority in practices of nursing care. [10] Several complementary and alternative medicine therapies that nurses can apply independently are used to reduce pain and anxiety. [6, 7] However, it is suggested that the effect of nonpharmacologic methods on pain is not adequately emphasized by researchers. [3] A review on nursing records reported that nurses play an active role in interventions for pain control in pain management and that pain control is the most common recorded condition for which they spend maximum time. [11] The relevant studies have indicated that nurses do not use non-pharmacologic methods, but mostly deliver analgesics to relieve pain. [3, 11] In fact, effective outcomes can be achieved with a combination of multiple methods in pain management. In pain management, important evidence will be acquired when switching from dependent roles to independent roles with spreading of non-pharmacologic methods within nursing practices.
Nursing practices progress in practices based on results of research and "evidence-based decision making process. " Strong evidence on postoperative pain management acquired by systematic reviews can be used to change current practices, improve the effectiveness of clinical care, provide more quality and reliable care, develop guidelines for care, and reduce the use and cost of analgesics.
Objective: This cross-sectional descriptive study aimed to identify and summarize non-pharmacologic practices used by nurses to reduce or relieve postoperative pain, the effect of such practices on pain, and variables affecting their effectiveness and to criticize current evidence.
Questions of the study:
• Are non-pharmacologic practices performed by nurses effective in pain management? • Do non-pharmacologic methods used by nurses reduce the severity of postoperative pain according to results of doctoral dissertations conducted in Turkey between 2000 and 2015? • Do dependent/independent variables affect nonpharmacologic methods used for pain management?
Material and Methods

Study design
This review was conducted following the PRISMA (preferred reporting items for systematic reviews and meta-analyses) guidelines for systematic reviews. This is a descriptive cross-sectional study. The search was made for doctoral dissertations conducted between 2000 and 2015 using the keyword "Nursing" in "Turkish National Database of Dissertations" logged in with the user password of the Higher Education Institution, Republic of Turkey. Data for this study were collected from January to February 2016.
Reasons for conducting this study with doctoral dissertations (gray literature)
Some doctoral dissertations conducted in Turkey are published as short articles or as excerpts. However, there are also many unpublished postgraduate dissertations. In addition, a journal editor may be more willing to publish studies reporting positive results rather than those reporting negative results, which increases the possibility of publishing research articles reporting positive findings. This leads researchers to be more eager and determined and to act more quickly to publish their studies with positive findings. One reason why positive findings are published more than negative findings is that authors tend to report positive results from their studies and omit negative results (selective reporting of outcomes). The literature mostly includes articles with positive findings, and this causes the article to be referenced more and easily accessible, to be considered that outcomes are actually more effective and that such effect appears in more exaggerative manner in meta-analysis studies that combine date of studies. [12] Furthermore, doctoral dissertations are usually excluded from the evaluation of academic progress, which is the case for Turkey. Researchers are not very willing to publish the results of their doctoral dissertations. For these reasons, it is important to assess the results of studies that are completed but not published, and not only published studies. Based on this, we conducted the present study on the results of doctoral dissertations including interventions performed for the treatment of postoperative pain.
Setting and sample
The search returned a total of 3328 (2680 postgraduate and 648 doctoral) dissertations in nursing between the same years. Repeated searches were made in the database using two different combinations of keywords "Nursing, " "Surgery, " and "Postoperative Pain, " which returned 136 dissertations that comprised the universe of research. Thus, 3192 dissertations were excluded. One hundred and three postgraduate dissertations were excluded. Of the 33 doctoral dissertations, 8 were excluded because of restriction of access to full text. Twenty-five dissertations were reassessed with manual search for the exclusion criteria of the study, and 12 dissertations were then excluded. In this universe, the study sample included 13 doctoral dissertations that were accessible and complied with the research subject and met the research criteria (Fig. 1) .
Ethical considerations
The "Turkish National Database of Dissertations" was searched using the writer's user password of the Higher Education Institution, Republic of Turkey. Dissertations that were made accessible by the author were only included in the study.
Measurements
The dissertations examined with the evaluation form developed by the researchers.
Data collection
The sample was achieved using the inclusion and exclusion criteria in the universe. 
Data analysis
The "Turkish National Database of Dissertation" was searched for this review between January 02 and February 01, 2016. Thirteen dissertations included in the study were manually evaluated for the year of registry in the database, disciplines, sample group, type and objective of the study, methods used for pain management, methods for pain assessment, and results of the study. Data other than study results were evaluated assigning frequency numbers.
Results
All dissertations included in the present study were performed by the Department of Nursing, Graduate School of Health Sciences of relevant universities. Of these, 53.9% were conducted for the Department of Surgical Nursing and 61.5% were conducted between 2006 and 2010; 84.6% were conducted in adult patient population and approximately half of them were quasi-experimental/experimental studies. When searching dissertations by used/searched methods for pain control, 80% were performed on non-pharmacologic methods. Among non-pharmacologic methods, massage and relaxation exercises were the most commonly used methods at 18.6%. More than half of the studies used Visual Analog Scale to assess the presence and severity of pain ( Table 1) . Table 2 were not published. The results of published dissertations (n=6) were positive, and the effect of the non-pharmacologic method used on the severity and sense of pain was positive. Of the unpublished dissertations, one investigated the effect of patient education on pain and achieved significant results; one was performed on children and found no significant relationship; two delivered training to nurses on analgesics and reported that pain severity was reduced after training. Although all the studies did not obtain statistically significant results, they all reported that non-pharmacologic methods used reduced the severity and sense of pain.
Seven of the dissertations in
Discussion
Approximately 50% of the doctoral dissertations (n=6) included in the present study were published. Other dissertations that detected non-pharmacologic methods are effective in pain management were not published as articles. This may be because articles or studies produced from doctoral dissertations are not included in the criteria for academic promotion in Turkey.
Pain severity is at the highest level in the first hours following surgery. The initial and most effective method for pain control is to deliver analgesics in the early postoperative period. Initially, a strong narcotic analgesic is parenterally administered within the postoperative 48 h because the pain is almost unavoidable and usually severe. This is also what is chosen by nurses. Therefore, non-pharmacologic methods used independently by nurses are more efficacious in pain management after the first 24 h. [1, 11] Two dissertations indicated that only analgesics were used for postoperative pain control, and most of the patients preferred painkillers. The other dissertations reviewed reported that a large number of nurses used pharmacologic methods for the management of postoperative pain. This may be explained both by the obligation of nurses to fulfill a physician's order as required by law and favorable outcomes achieved by analgesics in postoperative acute pain. The severity of pain is difficult to assess. In pain, which is a subjective sense, patients give different responses to a painful stimulant. It is important to have a full pain assessment for the effective treatment of pain. [11] It is important to assess by nurses the patient's pain periodically before and after the surgery, whenever new pain is reported, before and after therapy, and whenever dose or treatment is changed. The assessment will guide to determine the optimum dose of analgesics and frequency of administration. [1] For measurement of pain, one-dimensional methods (numerical criterion), multidimensional methods (McGill Pain Questionnaire, Short Pain Questionnaire) may be used. [9] The literature reports that most nurses do not use any scales to assess the severity of postoperative pain, and the most substantial obstacle to effective pain management is failure to collect and assess data systematically. [3, 11] All dissertations included in the present study used different scales or questionnaires for assessing pain. This is consis-tent with the information that pain is a subjective sense and each individual feels pain at different levels. Therefore, making pain, a subjective condition, an objective condition will help treatment planning and maintaining the effectiveness of the treatment. Also, it is important to collect data using a measurable tool because most studies performed under dissertations are experimental.
The most important factors causing drug errors are caretakers' insufficient knowledge and failure to put their knowledge into practice. [13] Leape et al. [1] performed a study with nurses, physicians, and pharmacists to identify the underlying causes for drug errors and found that 29% of 334 errors, which occurred in 6 months, were due to insufficient knowledge of drugs. The literature has research results that reveal nurses' insufficient knowledge on analgesics. [1, 14] According to one of the dissertation results, training delivered on principles for the quality use of analgesics had a positive influence on nurses' knowledge and practices. Another research reported that informing patients on the efficacy of analgesics used by them allowed them to have more benefits from the efficacy of analgesics in the postoperative period and helped early mobilization. Furthermore, there is a linear relationship between anxiety and perception of anxiety and perception of pain severity. Thus, education and information provided in the preoperative period reduces the perception of pain severity. [11] This minimizes the need for analgesics. The use of non-pharmacologic methods alone and combination with pharmacologic methods reduce pain severity. [2] Among non-pharmacologic methods used in the postoperative period, the widely used ones include massage, distraction, listening to music, cold application, relaxation exercises, and positive imagining/psychological support. [3, 11, 15] On the other hand, Akupunktur, Reiki is now widely used to relieve pain, especially postoperative pain, and to facilitate patient recovery. [6] The most frequently used non-pharmacologic methods by reviewed dissertations for pain control were massage and relaxation exercises. This indicates that non-pharmacologic methods are mostly chosen by dissertation research, which are easy to use and teach and are cost-efficient and have immediate effect.
Studies on massage, one of the peripheral techniques, found that massaging relieved or reduced pain, increased the release of endorphin, thus enhancing pain threshold, and reduced the perception of pain. [2, 3, 11, 16] Wang and Keck reported that patients have mild pain even when they receive analgesics postoperatively, and massaging had effect of the mild pain experienced after analgesics. [3] According to the three dissertations results on the effect of massage on pain, massage therapy is effective for postoperative pain control. Similar to massage, Reiki is a touch therapy. Reiki is said to enhance physical and psychological comfort and well-being and enable relaxation. Recent studies have suggested that Reiki has very positive effects on reducing stress and on management of acute pain and is an effective method for pain management. [17] Reiki is noninvasive, has no known side effects, has no negative effects on existing treatments or therapy, and is inexpensive. Therefore, nurses can use Reiki as part of the application of non-pharmacologic therapeutic interventions for pain management. [6] According to one of the thesis results, Reiki application reduced pain intensity, anxiety, and breathing rate, as well as analgesic requirements postcesarean delivery.
Relaxation, distraction, music, imagining, and cognitive strategies are cognitive behavioral non-pharmacologic techniques. [2] According to study results, music therapy is an effective non-pharmacologic method to reduce pain severity. [18, 19] A study by Good et al. suggests that relaxation and music and combination of both reduced postoperative pain. [20] As in distraction method, music therapy allows attention to be focused on a stimulus with positive effect other than pain. [2, 21] The distraction method does not entirely eliminate patient pain, but increases the tolerance for pain and enhances the pain threshold, so the patient feels less pain. [2] The relevant research indicates that music is effective in the management of postoperative pain. [2, 18, 21] In a dissertation by Cigerci, patients of the experimental group, who were made listen to music in the intensive care and surgical service, had significantly low pain severity and analgesic use.
Cold application, a non-pharmacologic method, is an effective, simple, and cheap method for pain control. [10] Local cold application is used to control inflammation process and pain and reduce edema. [9, 10, 22] Two of the reviewed dissertations investigated the association of cold application with pain and achieved favorable outcomes.
Movements such as sitting, standing, and walking are factors that induce pain and increase pain severity, especially following an abdominal surgery. However, applications such as using a corset supporting the surgical site after the abdominal surgery reduce pain severity, particularly during and after mobilization. A study by Yılmaz and Gurler [3] indicated that 96.4% of patients experience pain when coughing, and 81.9% experience pain when getting out of bed, and they had difficulty in coughing (96.4%), moving (78.3%), and breathing (46.7%) because of pain. According to the dissertation by Ertug, >50% of patients reported that pain severity increased on moving, breathing, coughing, and moving chest tube and severity decreased by analgesics and immobility. Non-pharmacologic methods used by nurses in addition to pharmacologic methods to relieve postoperative pain experienced by patients enhance the effectiveness of pharmacologic methods. [3] Nurses have responsibilities to teach patients breathing and coughing exercises to reduce problems that they have due to postoperative pain, assist mobilization, teach wound-supporting applications, and comfort patients giving them an appropriate position in bed. Pain sensation is a subjective, complicated, and unpleasant sense related to past experiences of individuals. Pain threshold may be affected by individual's past experiences, sociocultural level, and sex. [1] [2] [3] [4] 23] The effect of sex on determining pain severity may be explained by hormonal differences; lower pain threshold in women; the link between metabolic enzyme systems, which differentiate in pain mechanisms and response to treatment, and sex; composition of body (higher fat rate in women); and women being more inclined to report pain and call help for their health. [24, 25] A study performed by Dawson and List [4] found no differences between cultures, but significant differences between sexes in measurements using Painmatcher and electrical stimulus. In their systematic review, Hampton, Cavalier & Langford [26] suggested that results of research on relationship between sex and pain were complicated, and not only sex of patients but also sex of group of caretakers affected the sense of pain and practices. The same research found that sex affected physician's decisions but not nurse's decisions in practices for pain management. [26] The research by Güldoğuş et al. [4] indicated that there were no differences between sexes; however, there were significant differences in threshold values between female healthcare staff and male cleaning staff; this difference was due to occupational differences although it appeared to be differences between sexes. The results of dissertations, on the effectiveness of non-pharmacologic methods used for the management of postoperative pain, reported that factors such as age, sex, height, weight, duration of surgery, duration of anesthesia, smoking, and experience changed the effect of these methods on pain severity. Such results may be explained by complex physiopathologic processes of pain. However, in the dissertation that was made among children's, sociodemographic characteristics, previous experience in hospitals and surgeries did not have any effect on the levels of preoperative and postoperative pain. Based on results of this research, it can be concluded that sociodemographic characteristics affect pain severity, but sociodemographic characteristics affecting pain severity are different between adults and children.
Pediatric patients express pain with restless acts and crying. The most common indication of pain in newborns that are unable to verbally express their pain is crying and change in their facial expression. Anand investigated the stress response of premature and newborns to surgery and reported that such response may provide information on the measurement of pain. [27] In the literature, most nurses (>90%) consider crying and change in facial expression, which are best understood by mothers, as presence of pain in children. [23, 28] In their study, Jacop and Puntilla [23] pointed out that among non-pharmacologic methods, 66.5% of nurses used distraction and 48.8% of them used relaxation to relieve the pain of pediatric patients. In a systematic review study related with the subject, it was mentioned that findings regarding the relevance between therapeutic game and pain perception of children are inconsistent and that the empirical evidence is inadequate. [29] One of the dissertations identified that preparation of children for surgery using therapeutic games in the preoperative period did not have any effect on the level of pain in the postoperative period. Contrary to common belief, the author also reported that children's sociodemographic characteristics and their previous experience in hospitals and surgery did not have any effect on the level of preoperative and postoperative pain.
Conclusion
Non-pharmacologic pain management is an effective method that reduces the severity of pain and can be independently used by nurses. Different nonpharmacologic methods were used in the postoperative period as required by the methodology of the reviewed dissertations, but nurses usually chose analgesics for the management of postoperative pain according to research data. This is also what was chosen by patients.
Researchers of reviewed dissertations often chose non-pharmacologic practices, which have no side effects and minimal risks, are not detrimental to patients, are easy to perform, and are cost-efficient.
According to research results, sociodemographic characteristics affecting pain severity, such as age, sex, and experience, had different effects in children and adults. In addition, smoking had negative effect on pain severity.
Non-pharmacologic methods that can be independently used by nurses and together with pharmacologic methods are effective methods for pain management. Literature review should be conducted on each non-pharmacologic method to identify effective non-pharmacologic methods specific to groups such as age, sex, and medical diagnosis.
Meta-analysis should also be performed on the effectiveness of non-pharmacologic practices for nursing functions and to identify effective non-pharmacologic practices.
As a result, pain is a common complication of the postoperative period. This leads to the perception that patients experiencing pain is normal. In general, both physicians/nurses and patients choose analgesics for pain management in the postoperative period. In fact, non-pharmacologic practices for pain management improve the efficacy of drug therapy and patient comfort and are easy to apply. Furthermore, non-pharmacologic practices are very effective for pain management, which can be actively performed by nurses within the healthcare system and which allow nurses to have an active role in pain management and to prove their professional independency. Dissertations included in the research were performed on different non-pharmacologic methods. Evidence-based results are needed to generalize the use of non-pharmacologic methods for pain management among nurses. Use of these methods, which can be independently used by nurses, are cost-efficient, have little or no side effects, for pain management will result in favorable outcomes such as reduced use of analgesics, early ambulation, and increased patient satisfaction.
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